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In conclusion it may be pointed out that fermentation should play an important part in the chemical industries of the future quite apart from the production of ethyl alcohol for industrial purposes or (in other countries) the old familiar arts of brewing and distilling. There seems to be no underlying reason why ethyl alcohol should be the sole fermentation alcohol produced on a large scale. AT-propyl alcohol is among the fermentation products of fermenting starch with Amylobacter butylicum and A. aelhylicum. Methyl alcohol is produced as one of the products of the fermenting of glycerol with the Bacillus boocopricus. There is an endless field for work with various ferments and various substrata for the production of all of the alcohols.
Suggestive of the lines along which fermentation processes may be extended is the way in. which chemistry and bacteriology work together in glycerin production. Since glycerin can be produced by the reduction of glyceric anhydride and dioxy-acetone, and since there is some reason for believing these substances are formed as intermediate products in the ordinary alcoholic fermentation, if one could add a strong reducing agent to alcoholic fermentation and still have the ferment function, it seemed logical that glycerin would be the product. Certain yeasts were found that would grow in, the presence of large amounts of sodium sulphite and sodium bisulphite, and glycerin was produced by fermenting in this way. (Br. Pat. 163,034 of 1921.)
The methods given above for the production of pure cultures both on a small and on a large scale are entirely general. It is also a general proposition that up to a certain point warmth hastens fermentation, until a certain temperature is reached, the "optimum," and that as a rule, it is only a little above this point that the bacteria are killed by heat. On the other hand, intense cold, though it renders the bacteria inactive, usually does not kill. As a rule also, acids and alkalis are alike fatal to the fermenting organisms, and usually the end product of the fermentation is itself a poison to the bacteria causing it. Some bacteria require air for their proper growth, others require freedom from it (anaerobic). To some extent these means may be used partially to purify cultures.
Apart from the interesting problems of fermentation with microorganisms the chemist also has the practically untouched field of the extraction and use of the enzymes, that is, of chemical fermentation.